The role of Akt1 in terminal stages of endochondral bone formation: angiogenesis and ossification.
Longitudinal bone growth is the result of endochondral bone formation which takes place in the growth plate. The rate of chondrocyte proliferation and hypertrophy, vascular invasion with the formation of primary ossification centers and cartilage replacement by bone tissue are all important processes required for normal growth. We have shown a role for the PI3K signaling pathway in chondrocyte hypertrophy and bone growth in tibia explant cultures. In this current study, we aimed to investigate the role of Akt1, an important target of PI3K, in endochondral ossification. Akt1 KO mice showed reduced size compared to their littermates throughout life, but the largest difference in body size was observed around 1 week of age. Focusing on this specific developmental stage, we discovered delayed secondary ossification in the long bones of Akt1 KO mice. A delay in formation of a structure resembling a secondary ossification center was also seen in tibia organ cultures treated with the PI3K inhibitor LY294002. The expression of matrix metalloproteinase-14 (MMP-14), the main protease responsible for development of secondary ossification centers, was decreased in the epiphysis of Akt1 KO mice, possibly explaining the delay in secondary ossification centers seen in the Akt1 KO mice. Bone mineral density (BMD) and bone mineral content (BMC) measured in the proximal tibia of 1-year-old mice were decreased in Akt1 KO mice, suggesting that the original delay in ossification might affect bone quality in older animals.